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SUMMARY 
The area studied is that portion of the Mississippi River flood plain on 
the eastern bank between Alton and Dupo, Illinois. Only the unconsolidated 
water-bearing formations are considered to be of importance for the procure-
ment of large quantities of groundwater in the area. 
It is estimated that in 1951 the average total daily pumpage of ground-
water was between 100 and 110 million gallons. Most of the pumpage occurs 
in three areas of concentrated pumpage; one near Hartford and Roxana, one 
in Granite City, and one in the vicinity of Monsanto. 
Prior to 1941 there appeared to be a general recession of water table in the 
area, partly due to a long-term deficiency of rainfall, the growth of pumpage, 
and the construction of extensive surface drainage projects. Since 1941 there 
has been no general recession of water levels except within the influence of the 
three areas of concentrated pumpage and in National City, where some lower-
ing has been caused by pumpage. 
The groundwater recharge, originally derived essentially from local rain-
fall and tributary upland drainage, now appears to be supplemented by re-
charge from the Mississippi River. The pumpage in the area has caused the 
groundwater levels near the river to be lower than the river stages along most 
of the river front. Exceptions occur in the extreme southern part near Dupo 
and in a short jeach near the confluence of the Mississippi and Missouri 
Rivers south of Hartford. 
The median service life of municipal wells in the area is about 10 years 
as compared to about 20 years for similar wells in the state as a whole. 
The chemical quality of the water is unusually variable from place to place 
at various depths. 
PRELIMINARY INVESTIGATION OF GROUNDWATER 
RESOURCES IN THE AMERICAN BOTTOM 
by 
Jack Bruin, Assistant Engineer, Illinois State Water Survey Division, 
Urbana, Illinois. 
H. F. Smith, Engineer, Illinois State Water Survey Division, Urbana, 
Illinois. 
INTRODUCTION 
Scope of Investigation 
This report is a preliminary review of the hydro-
logic aspects of the groundwater resources of the 
American Bottom. It makes the data which have 
been collected available to those who are develop-
ing the groundwater resources of the area. 
It is hoped that this report will create in the 
users of groundwater (both municipal and indus-
trial) an increased understanding of the factors af-
fecting their own situations. If municipal and in-
dustrial organizations will collect adequate ground-
water data at their own installations and a central 
agency will summarize the information for the 
area, the groundwater resources of the American 
Bottom may be developed to their fullest economic 
extent. Such development is not possible without 
proper engineering design based upon adequate 
basic data. 
This preliminary report provides a review of the 
data collection now in progress so that the investi-
gative program may be oriented toward collection 
of information that will enable preparation of a 
comprehensive report. 
Location of the Area 
The American Bottom is located in southwestern 
Illinois. It is on the eastern side of the Mississippi 
River directly opposite St. Louis, Missouri. Among 
the larger municipalities in the area are East St. 
Louis, Alton, Granite City, and Wood River. 
Nearly all of the area lies within Madison and St. 
Clair Counties with only a small portion extending 
into the northern part of Monroe County. 
The groundwater studies of the Illinois State 
Water Survey in and around East St. Louis cover 
the territory in the American Bottom from Alton 
to Dupo and from the Mississippi River to the 
bluffs. This is an area of about 175 square miles, 
approximately 30 miles long and almost 11 miles 
wide at the widest point. 
Previous Reports 
Several previous reports that deal with the water 
resources of the American Bottom have been pub-
lished. The earliest one considered here was pub-
lished by the Illinois State Geological Survey in 
1907. 
Searcy, J. K., Baker, R. C, and Durum, W. H., 
Water Resources of the St. Louis Area, Missouri. 
U. S. Geological Survey Circular 216, 1952. This 
circular presents data concerning both surface water 
and groundwater in the St. Louis area. It includes 
data and discussion of the American Bottom in 
Illinois. 
Bowman, I., and Reeds, C. A., Water Resources 
of the East St. Louis District, Illinois State Geo-
logical Survey Bull. 5, 1907. This publication deals 
with both surface water and groundwater resources 
of the American Bottom. It discusses economic 
conditions, topographic features, hydrographic fea-
tures, geologic features, surface waters, under-
ground water, city and village supplies, and chemi-
cal quality. 
Suter, Max, Groundwater Studies in the East St. 
Louis District: The Illinois Engineer Vol. XVIII, 
No. 2, Feb. 1942. This article was written during 
the early days of the Water Survey's study of the 
water resources of the American Bottom and dis-
cusses some of the early findings. 
St. Louis Chamber of Commerce. The Industrial 
Water Resources of the St. Louis Area, 1950. This 
report was prepared by the Industrial Bureau of 
the St. Louis Chamber of Commerce to point up 
the availability of water in the St. Louis area for 
possible industrial expansion. It discusses both sur-
face water and groundwater in the American Bot-
tom, the Alton Lake Bottom, the Missouri Valley 
area, the Meramec Valley area. 
State Water Survey Groundwater Program 
This investigation is part of a state-wide in-
vestigation of groundwater resources being con-
ducted by the State Water Survey Division. These 
investigations are being made to determine quality, 
quantity, movement and availability of ground-
water, to enable determination of the feasibility 
of further development. 
Attention has been focused on the lowering of 
groundwater levels at a number of centers in Illi-
nois in recent years, and it has been feared by some 
that our groundwater supplies are nearing exhaus-
tion. A large part of this concern has resulted from 
persistent decline of the water levels of wells in 
locally over-developed areas. Where local over-
development, is occurring, or where it appears that 
over-development may occur, investigations are be-
ing made to find practical measures to alleviate the 
condition or avoid over-development. 
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The State Water Survey investigation in the 
American Bottom was initiated in April 1941 when 
recessions of groundwater levels were reported. 
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IMPORTANCE OF GROUNDWATER OBSERVATIONS 
The importance of groundwater observations was 
outlined by Dr. W. F. Guyton,* in his paper pre-
sented at the Conference on Water Resources at 
Urbana, Illinois, October 1-3, 1951. This paper, 
entitled "Analysis and Use of Groundwater Data," 
was published in the Proceedings of that confer-
ence: State Water Survey Bulletin No. 41. The fol-
lowing are quotations from Dr. Guyton's article. 
"The question of developing and using water in 
the proper manner is a big one. To do so we must 
know something about the source of the water, how 
much water there is in storage at the source, how 
much the recharge is and how it fluctuates, what 
the best methods of getting the water might be, 
and many other things that go along with develop-
ment. All this calls for what is called 'basic data.' 
Unfortunately, however, the basic data available 
on the water resources of the United States are 
rather skimpy in comparison to the needs for such 
data and the great programs of development that 
are being undertaken. 
"In many cases in the past, basic data have not 
been obtained for our water resources until the 
need has arisen for such data. Then, in many in-
stances, when the need was there, it was too late 
to get all the data that was needed. Once the water 
levels have fluctuated in wells it is too late to go 
back and find out what happened. So, in many 
cases where development has been made in the 
past, it has had to be made partly by guess, with 
only the use of data that could be obtained rela-
tively quickly. The same will be true of develop-
ments that will be made in the future unless more 
attention is given to the collection of basic data 
now." 
"I t is hard enough to solve groundwater prob-
lems without wasting money, even when all the 
data we can think of are available. It is much, 
much harder when data are missing because they 
have not been collected over the years passed. 
Without data there must inevitably be fumbling 
and bad guesses which lead to improper design of 
wells, the wrong spacing of wells, overpumping of 
*Consulting Groundwater Hydrologist, Austin Texas. 
reservoirs, too much interference with existing de-
velopments and the like." 
"In regard to the groundwater data, I might 
first mention a few of the types of basic data which 
we need. The first class of data might be called 
'geologic' . . . From the geology and from test 
drilling and geophysical studies we learn the loca-
tion and depth of the formation, their thickness, 
the types of materials comprising them, and the 
composition of those materials, and the inevitable 
change and irregularities that occur in the forma-
tions. 
"The next most important data are water levels 
and pumpage records of wells that have been draw-
ing from the formations. At least this is the case 
where there are wells because, as you know, 
hindsight is usually better than foresight. . . . If 
we know what has happened in a formation over 
a period of years as a result of pumping from that 
formation, a detailed study of the past records, 
taking them apart and then putting them back to-
gether again, will give us a mighty good indication 
of what will happen in the formation in the future 
if the pumping is increased or if pumping from an-
other part of the formation is commenced. 
"Other important data are those obtained with 
respect to recharge and natural discharge of the 
formations. Just where are the areas of recharge 
and how much water can enter the formations, 
under various conditions? Also, what is the chemi-
cal character of the water in different places in the 
formation, and its temperature?" 
"Then, of course, there are the usual data with 
respect to yields and methods of construction of 
wells, and the various problems that go along with 
getting the most water out of a well. 
"I have left a very important set of data for 
special mention. These data deal with the ability 
of the formation to transmit water from one place 
to another, and its ability or capacity for storage 
of water. . . . These data may be determined in 
part by laboratory tests, but it generally is found 
that pumping tests of wells, both individually and 
in groups, can be used to determine the character-
istic more accurately and on a more general basis 
for the formation as a whole." 
P H Y S I C A L A N D H Y D R O L O G I C F E A T U R E S 
Topography 
The American Bo t tom is the flood plain of the 
Mississippi River in th is region. The river has 
meandered over its flood plain between the upland 
bluffs, which form the flood plain boundar ies , prior 
to the es tabl ishment of the present channel. This 
meander ing is evidenced by the presence of such 
lakes as Horseshoe Lake, P i t t sburg Lake and others 
in the bo t t om which were formed as cut-offs by 
t h e river.* The shifting s t ream channel has resulted 
in a heterogeneous inter bedding of fine and coarser 
material in the surficial flood plain deposits. 
In addit ion, material has been t ranspor ted to 
t h e flood plain from the uplands and from the bluffs 
themselves by overland flow which has resulted 
from ra ins torms .* 
Such events as have been briefly discussed here 
would tend to leave the material in American Bot-
t om in a ra ther heterogeneous condition. This is 
to say, the product iv i ty of wells would tend to be 
somewha t variable from place to place, bu t is gen-
erally very good at most locations. 
As in the case of most flood plains, the American 
Bo t tom is not perfectly flat; many slight irregu-
larit ies occur. In general the land surface lies be-
tween the elevations of 400 and 445 feet above 
mean sea level. The land generally slopes from 
nor th to south and from the bluffs toward the river. 
The depth to bedrock ranges from about 100 to 
120 feet. 
Precipi ta t ion 
The average annual precipitat ion in the Ameri-
can Bo t tom is about 38 to 40 inches. The wettest 
months are usually April, May, and June . The 
wet tes t year on record was in 1858 when the pre-
cipi tat ion at St. Louis was 68.83 inches. The driest 
year on record was 1901 when the precipitat ion at 
St. Louis was 24.80.** The average at St. Louis 
from 1837 th rough 1946 was 39.23 inches of pre- 
cipitation per year. 
Surface Drainage 
The major s t ream is the Mississippi River which 
forms the western boundary of the area s tudied. 
Alton, Grani te City, and East St. Louis obtain 
their public water supplies from the Mississippi 
River. In addit ion, the Eas t St. Louis sys tem sup-
plies water to several other municipalities. 
The drainage pa t te rn of the American Bo t tom 
is a complex ne twork of artificial channels and 
na tura l channels which have undergone extensive 
improvemen t . 
Wood River crosses the American Bo t tom be-
tween the Village of Wood River and Alton. It 
t ravels a relat ively s t ra ight course sou thward 
th rough the distance of approximately one and 
three-quar te rs miles between the bluffs and the 
river. 
T A B L E I 
St ream-Gaging Stat ions 
Name of Sta t ion 
Drainage Area 
above gage 
Period of 
Record 
Available 
Max imum 
Flow during 
Period of record 
and date 
Minimum 
Flow during 
Period of record 
and da te P 
Average 
Flow during 
eriod of Record 
Mississippi River* 
at Alton, Illinois 
171,500 Sq. Mi. Mar. 1933 to 
Jan . 1938 and 
Oct. 1939 to 
Sept. 1949 
437,000 cfs 
May 24, 1943 
16,600 efs 
Nov . 7, 1948 
94,120 efs 
Mississippi River** 
at St. Louis, Missouri 
701,000 Sq. Mi. 
37.0 Sq. Mi. 
Mar. 1933 to 
Sept. 1949 
Apr. 1940 to 
Sept. 1949 
844,000 efs 
Apr. 30, 1944 
9,340 efs 
Aug. 15, 1946 
27,600 efs 
Dec. 12, 1937 
No flow for many 
days in 1940, 1941, 
1944, and 1948 
166,600 efs 
Indian Creek* 
at Wanda, Illinois 
Canteen Creek* 
at Caseyville, Illinois 
22.5 Sq. Mi. Oct. 1939 to 
Sept. 1949 
10,000 efs 
Aug. 16, 1946 
0.04 efs 
Aug. 22, 1941 
18.6 efs 
Long Lake* 
at Stallings, Illinois 
5 Sq. Mi. Dec. 1938 to 
Sept. 1949 
121 efs 
Aug. 18, 1946 
No flow for long 
periods 
*Surface Water Supply of the United States, 1949. Part 5. Hudson Bay and Upper Mississippi River 
Basin. U. S. Geological Survey Water Supply Paper 1145. U. S. Government Printing Office, Washington, 1951. 
**Surface Water Supply of the United States, 1949. Part 7. Lower Mississippi River Basin. U. S. Geological 
Survey Water Supply Paper 1147. U. S. Government Printing Office, Washington, 1951. 
* B o w m a n , I s a i a h . W a t e r Resources of t h e E a s t St . Louis 
D i s t r i c t . I l l inois S t a t e Geological S u r v e y Bull . N o . 5 (1907) . 
* * P a g e , J o h n L. C l i m a t e of I l l inois , U n i v . of I11. Ag. 
E x p . S t a . Bul l . N o . 532 (1949) . 
Several stream-gaging stations are located on 
streams that are in or flow into the American Bot-
tom. These stations and pertinent information are 
listed in Table I. The approximate locations of 
these stream-gaging stations can be determined 
from Figure 1. 
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FIGURE 1. LOCATIONS OF WELLS IN THE AMERICAN BOTTOM. 
Since 1907, there has been much improvement 
of the surface drainage of the area. At least 40 
miles of improved drainage ditch have been con-
structed and the natural lake area has been reduced 
by more than 40 per cent. This has probably gen-
erally lowered groundwater levels by an estimated 
2 to 12 feet. 
Types of Water-Bearing Formations 
Unconsolidated. The unconsolidated water-bear-
ing formations lie above the bedrock surface. The 
material above the bedrock surface in the Ameri-
can Bottom is largely alluvial, consisting of clay, 
silt, sand, and gravel. The conditions are variable. 
In some places sand is penetrated through almost 
the entire depth of a well until bedrock is struck. 
More generally, however, the formations are fairly 
well-sorted sands, and sand-and-gravel interbedded 
with layers of silt and clay. The finer-grained ma-
terials are more predominant nearer the ground 
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surface with the coarser grained materials dominat-
ing the depths nearer the bedrock surface. A de-
tailed study of the groundwater geology of the 
American Bottom by the Illinois State Geological 
Survey is in progress. 
Consolidated. The shallower consolidated rock 
formations in this area are generally not highly 
productive and the deeper ones usually produce 
water of poor quality. In view of these facts and 
the tremendous quantities of water available from 
the unconsolidated formations, the consolidated 
formations are not considered an important source 
of water in this area. 
The State Geological Survey has published the 
log of a well 2100 feet deep which is located near 
Monks Mound in the American Bottom. Those in-
terested in the deeper formations are referred to 
the Illinois State Geological Survey Bulletin No. 
5, "Water Resources of the East St. Louis Dis-
trict" by Isaiah Bowman, published in 1907. 
PUMPAGE 
The total municipal and industrial groundwater 
pumpage in the American Bottom amounted to an 
average of from 100 to 110 million gallons per day 
during 1951. This includes water used for air-con-
ditioning purposes in offices, shops, taverns, etc. 
but does not include the pumpage from private 
wells for domestic and farm use. The municipal 
groundwater pumpage averaged about 6,360,000 
gallons per day, the rest of the pumpage being ac-
counted for as industrial pumpage. There are pros-
pects that the industrial pumpage will be increased 
by at least 20 million gallons per day within the 
next few years. Figure 2 shows the general distribu-
tion of the major pumpage (users of less than 0.5 
million gallons per day were not included). 
Subdivision of Area 
For purposes of discussion the American Bottom 
has been divided into three general areas of pump-
age: the northern area, which includes that part 
near Alton, Wood River, Hartford and Roxana; the 
central area, which is that part in the vicinity of 
Granite City and Madison; and the southern area 
which is everything south of the Madison-St. Clair 
County line and includes East St. Louis, National 
City, Monsanto, etc. Pumpage from these areas is 
graphically represented on Figure 2. 
Northern Area 
This area is distinctly separate from the other 
two areas. The southern limit is arbitrarily con-
sidered to be the township line between townships 
3 and 4 north. 
The average daily groundwater pumpage in the 
north area is estimated to be about 26,000,000 gal-
lons per day of which about 3,000,000 gallons per 
day is municipal pumpage and about 23,000,000 
gallons per day is industrial. 
The heaviest concentration of pumpage occurs 
in the vicinity of Wood River, Roxana and Hart-
ford. 
Central Area 
This area is difficult to separate from the south-
ern area as the two tend to merge and there is no 
well-defined break between them. The Madison-
St. Clair County line was chosen as the boundary 
line between the two. 
The average daily groundwater pumpage in this 
area is about 31,000,000 gallons. Industrial pump-
age accounts for nearly all of this since the munici-
pal pumpage averages only about 1,660,000 gallons 
per day. 
The majority of the pumpage is concentrated in 
or near Granite City. 
Southern Area 
More groundwater is taken from this area than 
either of the other two. The average total municipal 
and industrial withdrawal is estimated to amount 
to about 44,000,000 gallons per day. The municipal 
pumpage averages 1,700,000 gallons per day. 
The pumpage in this area is more dispersed than 
in the other two. The greatest concentration of 
pumpage is in the Monsanto area where a little 
more than 2/5 of the total for the south area is 
withdrawn. The rest of the pumpage is spread out 
through East St. Louis, National City and scattered 
points in the area. 
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F I G U R E 2. CONCENTRATIONS OF PUMPAGE. 
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WATER LEVELS 
Some of the local industr ial es tabl ishments rec-
ognized by 1941 t h a t water levels were not as high 
as they had been. This led to the beginning of the 
present groundwater observation program in the 
American Bot tom. Water levels have been observed 
in 45 wells. Their locations are shown on Figure 1. 
Thi r ty- three have periods of record of more than 
seven years. Some have been discontinued because 
of well abandonment . The wells are numbered ac-
cording to general location, those with an "N"" be-
ing in the nor thern par t of the area, those with a 
" C " in the central par t , and those with an " S " in 
the southern par t . Past water level records were 
made available at three locations by local industr ia l 
es tabl ishments . Theserecordsbegan as early as 1929. 
These were wells N - l , S-2, and S-7, the hydro-
graphs of which are shown in Figure 3. These wells 
were subject to the influence of concentrated p u m p -
age. If t he period of these graphs prior to mid-1941 
are examined, noticeable declines in the water levels 
are observed at all three locations. 
Deficient rainfall, increased withdrawal of ground-
water, and improvement of land surface drainage 
are factors which are known to cause lowering of 
groundwater levels in unconsolidated aquifers simi-
lar to those in the American Bot tom. These factors 
were at least partially responsible for the general 
recession of groundwater levels in this area prior to 
1941. 
Some water level graphs indicate t h a t the Mis-
sissippi River may have considerable influence on 
the wells in the northern area. In general in the 
central and southern areas the bot toms are much 
wider and wells t ha t are more than a mile or two 
from t h e river are not so noticeably affected "by the 
rising and falling stages of the river. 
In Figure 4, the water levels and pumpage* of 
Well N-4 are shown together with Mississippi River 
stages. It can be noted t h a t in general when the 
seasonal pumpage ended, the water level in the 
well rose to a value of about 397 feet above mean 
sea level, bu t it was not until the river had risen 
t ha t the water level in the well rose to the annual 
peak. The magni tude of the river influence at this 
location is i l lustrated by the year 1946. During this 
year t h e rainfall was the highest of any of the years 
shown and the pumpage was low, which would t end 
to make for high levels in the well. However, the 
river level was somewhat lower than for most years 
and so were the water levels in the well. In Figure 5 
the Mississippi River stages at St. Louis, the month-
ly precipi ta t ion, and the cumulat ive depar ture from 
the normal precipitat ion at Edwardsvil le are shown 
for the period 1941 to 1951. 
Except near the three centers of concentra ted 
pumpage , there has been no general recession of 
water levels during the period of 1941-1951 (see 
Figures 3 to 13). The only wells studied which 
showed a noticeable decline in water levels dur ing 
this period were N-2, N-4, C-4,' C-5, S-4, S-7, S-8, 
and all were in the vicinity of highly concentra ted 
pumpage . The lowering in these wells is not a larm-
*This pumpage is the combined pumpage of a number 
of wells which make up a well field of an industrial develop-
ment of which well N-4 is a part. 
ing but it is sufficient to indicate that additional 
needs for groundwater in the vicinities of these 
wells should be met through wise planning. 
It would be possible to build groundwater de-
velopments so concentrated that some wells would 
actually be dry, as has happened elsewhere in 
Illinois. Knowledge of the characteristics of the 
water-yielding formation and the water level situa-
tion, combined with carefully worked out well spac-
ing and pumping rates that do not exceed the ability 
of the formation to receive and transmit water will 
be increasingly important as the groundwater tak-
ings in areas of concentrated pumpage increase. 
This lowering of water levels in areas of concen-
trated pumpage is a normal occurrence under the 
hydrologic conditions prevailing in the American 
Bottom and is necessary to induce the required flow 
of ground water into the areas of pumpage. If the 
pumpage were to remain constant the water levels 
would continue to lower at a reducing rate until 
eventually a new equilibrium had been approached 
between the recharge and discharge of the water 
producing formations. The water levels will always 
be seeking an equilibrium level, sometimes rising 
and sometimes lowering as the controlling factors 
change. 
Well N-l 
If the graph of well N-l prior to mid-1941 (Figure 
3) is compared to the cumulative departure from 
the normal precipitation curve, some similarity can 
be noted. After 1941 there appears to be less simi-
larity between the two curves. 
The sharp rise in the water level in 1942 can be 
accounted for by a decrease in the groundwater 
pumpage in the immediate area. This was caused 
by a change from groundwater to river water usage 
by a large industrial establishment. 
Well S-2 
Prior to 1942 the water level at this location also 
shows some similarity to the cumulative departure 
from the normal precipitation curve, but after that 
date the similarity is not as evident. However, it 
might be noted that at this location, as well as in 
well N-2, the water level generally had a long-term 
downward trend when there was a long-term down-
ward trend of the cumulative departure from the 
normal precipitation. When the departure curve 
had a horizontal or upward trend the water levels 
appear to have had a horizontal trend. 
Well S-7 
The hydrograph for well S-7 had a general down-
ward trend from 1929 until 1941 when the trend 
became horizontal until about 1947. In 1947 the 
curve again took a downward trend. It is believed 
that this last downward trend can probably be 
ascribed to increased pumpage in the area. Accord-
ing to the records available, the pumpage in this 
area in 1935 was 16 per cent of the 1951 pumpage, 
in 1941 it was 45 per cent, and in 1947 it was 62 
per cent of the 1951 pumpage. 
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F I G U R E 3. GROUNDWATER LEVEL AND P R E C I P I T A T I O N DATA. 
9 
FIGURE 4. COMPARISON OF MISSISSIPPI RIVER STAGES, WATER LEVELS OF WELL N-4, AND TOTAL 
PUMPAGE IN THE VICINITY OF WELL N-4. 
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FIGURE 5. MISSISSIPPI RIVER STAGES AND P R E C I P I T A T I O N DATA. 
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F I G U R E 6. HYDROGEAPHS, WELLS N-2, N-3, N-5, N-6, N-7, AND N-8. 
12 
F I G U R E 7. HYDROGRAPHS, WELLS N-9, N-10, N - l l , C-l, C-2, AND C-3 
13 
F I G U R E 8. HYDROGRAPHS, WELLS, C-4, C-5, C-6, C-7, AND C-8. 
14 
F I G U R E 9. HYDROGRAPHS, WELLS C-9, C-10, AND C- l l . 
15 
FIGURE 10. HYDROGRAPHS, WELLS S-l, S-3, S-4, S-5, AND S-6. 
16 
F I G U R E 11. HYDKOGRAPHS, WELLS S-8, S-9, S-10, S- l l , AND S-12. 
17 
FIGURE 12. HYDROGRAPHS, WELLS S-13, S-14. S-15, S-16, AND S-17 
18 
F I G U R E 13. HYDROGRAPHS, WELLS C-12, C-13, S-18. S-19, A N D S-20. 
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FIGURE 14. GROUNDWATER LEVEL CONTOURS AND A P P R O X I M A T E MISSISSIPPI RIVER 
STAGES, NOVEMBER, 1951. 
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Water Level Contours 
The non-pumping water levels of wells were 
plotted on maps of the American Bottom and con-
tours of equal water level elevation were construc-
ted. 
Figure 14 shows the water levels as of November 
1951 when the Mississippi River stage was about 
normal. In the central and southern areas the water 
level contours indicate a general movement of 
groundwater from the bluffs toward the centers of 
pumpage. Two major cones of depression are noted 
in Granite City and Monsanto where the water 
levels have been lowered sufficiently to allow water 
to flow from the direction of the river toward areas 
of highly-concentrated pumpage. 
Where this highly-concentrated pumpage has oc-
curred, cones of depression of the water levels have 
developed. In addition to the Granite City and 
Monsanto cones, a minor cone of depression is evi-
dent in the National City area. 
The situation in the northern area is somewhat 
different. The center of the cone of depression is 
near the bluffs, and, in the vicinity of Roxana and 
Wood River, the cone of the depression has appar-
ently intersected the eastern boundary of the 
aquifer. The Mississippi River appears to be an 
important source of recharge for this area. 
In the central area the cone of depression has 
about the same extent as the cone in the northern 
area. 
In the southern area the two cones have not 
developed as extensively. 
GROUNDWATER FLOW AND ZONES OF PROBABLE RECHARGE 
In 1907 Bowman* concluded that the normal 
condition of the groundwater in the flood-plain was 
maintained by rainfall and tributary upland drain-
age which produced a general movement of the 
water toward the Mississippi, this general move-
ment being modified here and there by slight topo-
graphic variations. The flood water contribution 
from the river was insignificant except in cases of 
actual overflow, and even in the latter case the 
effect was temporary. In 1907 groundwater levels 
were generally above river level and groundwater 
generally discharged to the river. 
More recent events have brought about some 
conditions which alter the picture somewhat. Al-
though the general movement of groundwater is 
still from the bluffs toward the Mississippi, a large 
portion of this flow is intercepted by wells in the 
areas of heavy pumpage. In addition a hydraulic 
gradient has been established from the river to the 
areas of heavy pumpage. This causes groundwater 
to flow from the vicinity of the river toward the 
areas of heavy pumpage. 
The cone of depression in the northern area is al-
most without doubt causing a considerable amount 
of river water to flow into the unconsolidated ground 
water formations near Wood River and Hartford. 
In the central area the cone of depression has 
about the same extent as the cone in the northern 
area. 
In the southern area the two cones have not de-
veloped quite as extensively. In view of the heavy 
pumpage in these two cones, their small develop-
ment is believed to be attributable to recharge from 
the fiver. 
Within the cones of depression, water levels are 
lower than the normal stages of the river. This con-
dition probably causes considerable recharge from 
the river to take place. It appears that the dis-
charge of groundwater to the river is now limited 
to two small areas, one at the extreme southern 
part in the vicinity of East Carondolet, the other 
between the northern and central cones of depres-
sion (see Figure 14). Several large industrial wells 
are now being planned at locations relatively near 
* B o w m a n , Isa iah. Water Resources of the Eas t St. Louis 
District . Ill . State Geol. Surv. Bull. No . 5 (1907) . 
the river. It is anticipated that the proximity to the 
river would induce additional recharge. 
According to the water level contours of Figure 
14, the groundwater levels near the centers of the 
cones of depression are about 25 feet lower than 
Mississippi River levels. The hydraulic gradient be-
tween the river and the areas of concentrated pump-
age (which coincide with the cones of depression) 
provides the potential for river water recharge of 
the groundwater formations. Silt along the bottom 
and sides of the river channel could almost entirely 
check this flow of recharge water. However, it ap-
pears unlikely that the river channel is completely 
sealed by silt at all locations. In addition, drilling 
contractors have established (by means of well 
pumping tests) that river recharge does take place 
at several locations. It also appears likely that at 
some locations the river channel may be so tightly 
silted as to prevent rapid direct recharge in some 
sections. There are probably reaches of the river 
where recharge takes place separated by reaches 
where recharge does not take place. More data need 
to be collected and analyzed to determine the re-
charge potentials at various locations. 
Therefore, under the present conditions, there 
appear to be three important sources of recharge 
in the American Bottom: direct recharge from local 
precipitation, recharge from tributary upland drain-
age, and recharge from the Mississippi River. 
Formation Coefficients 
The State Water Survey has usable data from 
five pumping tests of wells in the American Bottom. 
The data that are available indicate coefficients of 
transmissibility ranging from about 200,000 to 
400,000 gallons per day per foot and coefficients of 
storage from about .005 to 0.1 cubic feet per foot. 
Well Types 
There are records of 305 wells on file at the 
Survey. Most of these are of the developed tubular 
type. Some are of the gravel-pack type using porous 
concrete, slotted concrete, slotted steel, slotted or 
wire wound monel or bronze metal screens. Recently 
seven radial collectors have been placed in use or 
under construction. 
MORTALITY EXPERIENCE WITH MUNICIPAL WELLS 
One of the groundwater problems in the Ameri-
can Bottom has been the short life expectancy of 
the wells. The median service life of municipal wells 
terminating in sand and gravel formations in the 
American Bottom is about half that for similar 
municipal wells of the state as a whole. 
Mortality-survival curves for unconsolidated mu-
nicipal wells in the American Bottom and for the 
state as a whole are presented in Figure 15. These 
S e r v i c e Age in Yea rs 
F I G U R E 15. MORTALITY-SURVIVAL E X P E R I -
E N C E WITH MUNICIPAL WELLS IN THE AMERI-
CAN BOTTOM COMPARED WITH THE STATE AS 
A WHOLE. 
curves were computed by the method used by the 
American Water Works Association report on "Sur-
vival and Retirement Experience with Water Works 
Facilities."* The method takes into account wells 
which are still in service as well as those which have 
already been retired. The black delta on each curve 
represents that point beyond which the curve can-
not be considered reliable due to the limited data 
upon which that portion of the curve was based. 
The mortality-survival ratio is the porportion, 
expressed as a percentage, of survivors of the origi-
nal wells of large numbers of age-groups of similar 
wells from year to year, during the service life of 
the longest surviving well. For each age period 
(each year), the ratio was computed by subtracting 
from each preceding survival ratio the product of 
the preceding survival ratio and the retirement 
ratio for the age period in question. 
The service age of a well is the period of time be-
tween the date when it was first placed in service 
and (1) the date of the study or estimation, or (2) 
the date it was retired from active service, which-
ever came first. 
The mortality-survival ratios are plotted against 
the service age in years to form the mortality-
survival curves. 
Table II shows the causes of retirement of mu-
nicipal wells in the American Bottom and compares 
these with the causes of retirement of municipal 
wells of similar construction for the entire state. 
TABLE II 
Causes of Retirement of Wells 
(Municipal Wells in Unconsolidated Format ions)* 
Total Wells No. of Wells Retired for Various Reason 
No. 
Con-
s t ruc ted 
No. 
Retired 
Clogging 
of screen 
Inade -
quacy 
Screen or 
Casing 
Failure 
Con-
Quality s t ruct ion 
Miscel-
laneous 
S ta t e of 
Illinois 
American 
B o t t o m 
1024 
69 
494 
46 
175 
27 
203 
3 
35 
11 
42 14 
0 0 
25 
5 
*Includes only the following types of construction: Metallic screen without gravel-pack, metallic screen 
with gravel-pack, perforated ferrous casing, porous-concrete screen, perforated-concrete pipe. 
*Committee Report. Survival and Retirement Experi-
ence with Water Works Facilities. Amir. Water Works 
Ass'n. (1947). 
Nearly all of the wells retired in the area were 
taken out of service either because the screens had 
become clogged or the wells had become filled with 
sand and not because of declining yield of the water 
producing formation. Additional study should re-
veal construction techniques that could produce 
longer lived wells. 
Sufficient data were not available to make a 
similar study of industrial wells. 
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CHEMICAL QUALITY 
The chemical quality of the groundwater is quite 
variable from place to place. Table III lists the 
partial chemical analyses collected from wells whose 
locations are shown in Figure 16. 
TABLE III 
Chemical Analysis of Groundwater 
Well 
No.* 
Date Analysis 
Number 
Depth 
(ft.) 
88 
Iron 
Fe 
ppm. 
13.6 
Chloride 
CI 
ppm. 
Sulfate** 
SO4 
ppm. 
Alkalinity 
(as CaCO3) 
ppm. 
Hardness 
(as CaC03) 
ppm. 
Total 
Mineral 
ppm. 
Temp. 
°F. 
1 June 1943 96507 47 (125) 316 404 525 55.0 
2 Dec. 1938 84737 89 8.2 31 137.5 434 593 697 
3 Sept. 1938 84061 90 trace 43 130.0 192 353 466 
4 May 1951 125224 95 0.2 8 99.4 252 367 403 55.4 
5 Oct. 1943 97777 90 0.9 11 (60) 222 291 335 
6 May 1950 121505 116 0.4 5 72.4 208 208 340 58 
7 Oct. 1951 126469 117 6.0 18 70.1 232 308 365 57.3 
8 June 1949 118733 594.9 364 994 58 
9 Mar. 1952 128027 100 2.0 7 43.6 152 194 219 54.3 
10 Jan. 1949 116680 106 10.3 13 114.8 352 464 566 57 
11 Mar. 1952 128133 112 4.2 3 18.3 236 252 268 56.5 
12 Oct. 1943 97780 35 0.1 49 334 914 1169 
13 Oct. 1943 97774 27 trace 56 334 895 1179 
14 Dec. 1949 120020 22 4.5 13 52.5 380 438 473 
15 Oct. 1951 126508 113 3.0 8 64.8 140 210 241 58 
16 Feb. 1944 98896 26 0.2 28 446 628 1000 
17 Oct. 1943 97775 110 3.5 8 (50) 242 291 345 60 
18 Feb. 1944 98898 27 0.7 380 290 1934 3049 
19 Oct. 1943 97776 35 0 36 252 821 1043 
20 April 1944 99356 110 9.1 2 (20) 322 349 377 60 
21 Nov. 1951 126915 66 0.9 13 223.6 244 476 590 57 
22 Sept. 1951 126267 80 8.1 15 143.3 240 404 486 57 
23 Feb. 1951 124151 34 5.3 5 143.0 232 351 452 57 
24 Feb. 1944 98895 27 2.7 13 (120) 316 444 518 
25 Feb. 1944 98897 26 0.8 1600 520 3064 6910 
26 June 1943 96266 110 7.0 14 (75) 320 479 568 60 
27 April 1944 99361 45 5.2 4 (50) 258 326 356 60 
28 Oct. 1943 97614 20 23.5 5 (145) 262 470 498 
29 Oct. 1943 97613 110 0.3 57 (245) 402 340 790 58 
30 April 1944 99359 84 8.8 38 (300) 334 712 825 56 
31 Sept. 1946 107657 103 12.1 39 410 316 716 1028 70 
32 Sept. 1945 104230 100 8.2 45 201.0 220 451 602 59 
33 April 1934 80701 45 4.0 3 47.1 286 318 372 
34 Oct. 1943 97617 100 0.1 7 (20) 316 336 365 62 
35 Aug. 1952 129560 95 22.6 24 257.9 344 567 757 
36 Feb. 1945 102631 105 13.5 51 (340) 396 796 937 
37 April 1944 99355 119 16.6 37 (340) 362 720 891 60 
38 Feb. 1944 98899 27 0.3 129 324 1149 1443 
39 Feb. 1944 98901 25 0.6 85 232 1321 1568 
40 April 1952 128314 99 1.4 6 170.5 280 449 552 56 
41 Oct. 1943 95768 110 8.0 26 (85) 346 399 497 
42 May 1943 95725 122 6.2 13 (95) 314 401 477 
43 July 1943 96561 177 6.6 12 (285) 290 617 742 60 
44 Oct. 1944 101412 82 7.5 3 33.9 296 326 352 55 
45 Jan. 1946 104694 36 3.6 10 (50) 280 338 382 
46 May 1943 95721 90 5.8 62 (270) 368 555 794 
47 May 1943 95724 108 7.1 530 (800) 400 844 1810 60.5 
48 Aug. 1943 97042 110 75.0 405 (750) 374 696 1526 
49 Aug. 1943 97143 111 8.6 22 (105) 354 455 533 60 
50 Aug. 1943 95771 96 6.4 12 (50) 342 388 441 
51 May 1943 95493 122 7.1 4 (5) 378 352 391 
52 Sept. 1943 97453 106 0.6 75 (380) 440 709 1026 
53 Dec. 1943 98156 110 4.7 5 (50) 286 357 386 60 
54 Oct. 1944 101421 38 0.9 33 368 616 803 
55 July 1949 118598 38.5 94.8 63 793.6 660 1512 1900 
56 Aug. 1943 95489 108 12.8 53 (300) 370 682 840 60 
57 Aug. 1944 100686 91 11.8 18 (150) 298 457 553 60 
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TABLE III (Continued) 
Well 
No.* 
Date Analysis 
Number 
Depth 
(ft.) 
Iron 
Fe 
ppm. 
Chloride 
Cl 
ppm. 
Sulfate** 
S0 4 
ppm. 
Alkalinity 
(as CaCO3) 
ppm. 
Hardness 
(as CaCO3) 
ppm. 
Total 
Mineral 
ppm. 
Temp. 
°F. 
58 Sept. 1948 115659 114 10.1 11 111.3 308 425 463 
59 May 1943 95535 115 11.6 12 (225) 206 510 568 60 
60 July 1949 118820 83.5 22.3 11 118.5 380 490 582 60 
61 July 1943 95769 116 9.4 11 (75) 348 414 482 
62 Feb. 1943 95368 106 14.0 35 308.0 338 616 873 
63 Aug. 1944 100681 100 12.6 25 (475) 508 337 1232 60 
64 May 1943 95534 115 7.1 37 (160) 346 524 606 56 
65 May 1943 95486 104 11.0 36 260 364 608 778 54 
66 Oct. 1943 97615 35 0 74 198 1082 1442 64 
67 Oct. 1951 126471 112 15.6 30 161.9 416 567 677 57.5 
68 Aug. 1943 97040 110 11.3 23 (220) 328 518 676 60 
69 Dec. 1947 112888 109 15.2 34 163.7 356 508 662 58 
70 Aug. 1943 47150 70 11.2 29 (140) 416 525 644 60 
71 May 1943 95488 100 25.0 33 (270) 420 590 850 
72 May 1943 95533 115 6.8 16 (95) 346 460 511 58 
73 Oct. 1943 97619 30 0.2 274 174 1626 2524 
74 Sept. 1937 81882 63 7.5 8 101.8 366 378 577 
75 Sept. 1937 81881 108.5 9.0 3 15.0 352 395 416 
76 Aug. 1944 100688 35 13.0 6 370 410 494 60 
77 Nov. 1951 126470 81 2.6 13 97.1 188 283 358 57 
78 Aug. 1943 97041 73 120.0 43 (105) 354 466 638 57 
79 Dec. 1943 98154 31 0.2 71 (475) 386 960 1122 
80 Dec. 1943 98150 29 0.4 158 414 1500 2220 
81 Dec. 1943 98151 26 0.1 68 380 941 1123 
82 Dec. 1943 98157 27 0.4 14 280 461 527 
83 Dec. 1943 98155 27 1.3 425 420 2093 3314' 
84 Dec. 1943 98153 34 0.1 141 412 1153 1566 
85 June 1943 96261 51 1.4 16 (90) 120 322 386 55 
86 Nov. 1948 116550 22 0.1 16 (65) 288 387 409 49 
*Locations on figurel6. 
**Figures in parentheses are estimates. 
The general character of the groundwater ob-
tained from wells of 20 to 120 feet depth in the 
American Bottom in the vicinity of East St. Louis 
is in general defined by the relationship of the hard-
ness to the sulfate content and may be expressed 
by the following equation: Hardness= 1.1 x (SO4) 
+ 300 + 70, where sulfate is expressed in ppm SO4 
and hardness is expressed in ppm CaC03. 
The relatively shallow wells of a depth less than 
50 feet are in general quite highly mineralized and 
frequently contain an appreciable chloride concen-
tration. 
Although approximately 50 per cent of the rela-
tively shallow wells appear to contain waters of 
iron content less than 0.4 ppm., it is probable that 
many of these values are not dependable since a 
number of these waters are from open dug wells 
and the samples obtained are not representative of 
the iron content of the water in this formation. 
Wells of 80 to 120 feet depth also fall within the 
general character pattern which has been indicated 
and also almost invariably contain an appreciable 
iron content which in 95 per cent of the samples was 
greater than 0.3 ppm., 90 per cent of the sampltes 
greater than 1 ppm., and 28 per cent of the samples 
greater than 10 ppm. 
Waters from typical wells (Nos. 5, 6, 7, 9 and 11) 
in the Wood River vicinity appear to be unique by 
virtue of the low hardness concentration. In the 
immediate vicinity of well No. 8 a sample of water 
from one well was found to have a hardness of 301 
ppm and a sulfate content of 60 ppm. In 1946, 
samples from four wells were found to have hard-
ness contents of 329 to 546 ppm and sulfate contents 
of 109 to 264 ppm. In 1949 sixteen samples collected 
during the period from March 17 to July 7 from 
well No. 8 were found to have hardness contents 
of 831 to 994 ppm and sulfate contents ranging 
from 515 to 595 ppm. Well No. 47 and Well No. 48 
appear to have an unusually high chloride concen-
tration and a relatively low hardness for the in-
dicated sulfate concentration. These two examples 
represent a non-conformity to the general character 
description. 
Figure 17 indicates the location of wells of the 
relatively shallow depth (less than 50 feet) and the 
location of the wells of the normal 80 to 120 feet 
depths. In the latter case, it will be noted that the 
wells located in the areas of high pumpage almost 
invariably contain an appreciable sulfate content 
and accordingly, an exceptional hardness. It will 
also be noted from Table III and from Figure 16 
that these wells in the heavily-pumped area also 
contain the exceptionally high iron contents. 
Although a number of speculations may be made 
on the source of, or the reason for, the high sulfate 
and hardness of waters in the area of heavy pump-
age, it has been noted by analyses of bailer samples 
collected during drilling at two wells (see Table IV) 
in the vicinity of well No. 69 and well No. 78, that 
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F I G U R E 16. LOCATIONS OF WELLS FOR C H E M I C A L ANALYSES LISTED IN TABLE I I I . 
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FIGURE 17. SULFATE C O N T E N T OF WATER F R O M S E L E C T E D WELLS. 
TABLE IV 
Chemical Analyses of Bailer Samples taken during Drilling 
Locat ion near 
D e p t h 
(Ft . ) 
Well No. 69: 
Iron 
ppm. Fe 
Chloride 
ppm. Cl 
Alkal ini ty 
p p m . (as CaCO3) 
Hardness 
ppm. (as CaCO3) 
Total Mineral 
p p m . 
60-65 18 .1 38 324 616 721 
65-70 29 .7 37 318 581 674 
70-75 24 .4 38 304 660 750 
75-80 35 .0 36 300 686 799 
80-85 54 .6 38 348 695 842 
85-90 50.4 40 340 730 888 
90-95 27 .4 51 336 818 1016 
95-100 25 .2 61 304 713 1093 
100-105 31 .2 68 300 730 1139 
Locat ion near 
Depth 
(Ft.) 
Well No . 78 
Iron 
ppm. Fe 
Chloride 
ppm. Cl 
Alkalini ty 
ppm. (as CaCO3) 
Hardness 
p p m . (as CaCO3) 
Total Mineral 
p p m . 
60 19 33 364 559 759 
70 20 29 332 477 703 
80 24 17 322 485 630 
90 137 48 364 773 1019 
100 30 59 380 838 1218 
the hardness and the total mineral content of those 
bailer samples increased as the bed-rock was ap-
proached. It is also significant that the areas of 
high pumpage are also areas of relatively low 
groundwater level. 
The general character of the Mississippi River 
water at Thebes, Illinois, (Table V) indicates the 
sulfate content to range between 30 and 120 ppm. 
and the hardness to range from 130 to 240 ppm. 
Analyses of some 80 samples collected at "relief 
wells" drilled for the U. S. Engineers Corps in 1952 
in the vicinity of Alton and of the Chain-of-Rocks 
Canal show these waters to have a sulfate content 
ranging from 40 ppm. to 140 ppm. However, an 
extremely wide variation in hardness has been 
noticed ranging from 190 ppm. to 480 ppm. Since 
data have not been made available on the exact 
location of these wells, it has been impossible to 
correlate the character of these waters with relative 
location to the river and with relative water levels. 
TABLE V 
Chemical Analysis of River Water 
Mississippi River at Thebes, Illinois 
D a t e T i m e L a b . N o . T.° F . 
T u r b 
p p m . 
F e 
p p m . 
Mn 
p p m . 
SiO2 
p p m . 
CI 
p p m . 
SO 4 
p p m . 
Alk. 
p p m . 
NO3 
p p m . 
NH4 
p p m . 
Ca 
p p m . 
Mg 
p p m . 
Na 
p p m . 
H d 
p p m . 
Res . 
p p m . 
1950 
10-18 9:00 a m 123421 6 5 . 
.0 
685 13 1.1 1 5 . 3 14 7 5 . 7 152 4 . 9 Tr . 5 5 . 4 13 .4 2 8 . 1 194 317 
11-8 9:05 a m 123482 53 
.5 
259 3 .6 1 5 . 8 18 1 1 9 . 3 160 3 . 5 .2 6 5 . 1 1 8 . 7 3 3 . 1 240 369 
1951 
1- 9 10:15 a m 124122 33 102 4 .3 1 7 . 8 23 1 0 2 . 9 160 7 .6 Tr . 5 8 . 4 18 .9 38 2 2 3 360 
2-15 1:30 p m 124410 149 7 . 7 .5 1 2 . 6 16 6 1 . 5 112 5 . 7 .1 4 0 . 8 1 4 . 4 1 8 . 9 162 238 
3-13 3:55 p m 124705 38 512 1 5 . 5 1.1 1 6 . 1 8 4 6 . 3 112 6 . 1 0 . 0 4 2 . 7 1 1 . 6 1 0 . 1 156 223 
4-15 3:15 p m 124887 46 763 3 0 . 8 2 . 4 1 4 . 4 10 4 6 . 3 128 5 .8 .2 4 7 . 6 1 2 . 1 1 1 . 5 169 235 
5- 9 125366 58 743 2 8 . 4 1.8 2 3 . 8 9 4 2 . 6 124 7 . 8 T r . 4 6 . 1 1 0 . 7 1 2 . 9 160 226 
6-13 10:40 125601 70 846 51 . 0 2 . 9 1 5 . 7 10 61 .9 156 6 . 1 0 . 0 61 .3 7 . 8 2 4 . 8 186 284 
7-24 1:15 p m 126000 81 380 1 3 . 6 . 5 1 6 . 8 7 31 . 5 116 4 . 0 Tr . 41 .6 6 .9 1 3 . 3 133 201 
9-12 126468 7 3 . 
7 
685 2 3 . 3 .6 1 3 . 9 10 4 5 . 5 120 4 . 4 T r . 4 6 . 1 4 . 8 2 0 . 3 141 237 
10-10 12:15 p m 126667 65 306 1 0 . 6 .9 1 3 . 5 16 7 3 . 4 156 5 . 1 T r . 5 7 . 4 14 .4 2 5 . 8 2 6 3 299 
11-16 127030 45 
1952 
1-10 9:50 a m 127450 34 59 2 . 1 .3 1 4 . 2 18 7 1 . 4 152 7 . 8 . .3 5 9 . 0 2 1 . 0 1 1 . 0 234 319 
3-20 11:40 a m 128250 47 685 2 5 . 0 1.9 1 2 . 4 8 5 3 . 9 116 9 . 3 . 1 4 4 . 6 1 2 . 3 1 3 . 1 162 213 
3-12 10:10 a m 128251 47 167 6 . 1 .6 1 3 . 2 11 6 7 . 9 140 6 . 8 T r . 4 9 . 6 1 4 . 7 2 1 . 6 185 274 
4.16 11:20 a m 128480 500 2 0 . 0 1.8 11 .0 8 7 6 . 5 124 6 .6 .1 5 0 . 1 1 4 . 5 1 6 . 1 185 259 
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CONCLUSIONS 
The conclusions of this report are of two types: 
(1) Preliminary conclusions regarding the ground-
water resources, and (2) conclusions regarding the 
types of data which should be collected to be incor-
porated in a more comprehensive report. 
Preliminary Conclusions 
1. In general the lowering of groundwater levels 
during the period of 1941 through 1951 has been 
limited to the zones of influence of heavy pumpage. 
2. The lowering of groundwater levels within the 
zones of influence of heavy pumpage has not caused 
any serious depletion of the groundwater resources. 
3. The data collected to date indicate that the 
Mississippi River has begun to play a role in the 
contribution of recharge water to the unconsolidated 
water-bearing formations. 
4. It appears that the present pumpage of 100 
to 110 million gallons per day could be increased 
provided expansion and new installation designs are 
based on sound engineering principles and adequate 
basic data. 
5. The median service life of municipal vertical 
wells in the American Bottom is about 10 years. 
This is about one-half the median service life of 
wells of similar type in the State of Illinois. 
6. The chemical quality of the groundwater is 
available from place to place and at various depths. 
However, some relationships relative to quality are 
beginning to appear. 
Deficiencies in Data 
1. Prior to preparation of a comprehensive re-
port, pumping-test data from at least 15 more loca-
tions are needed to determine the ability of the 
water-bearing formations to store and transmit 
water. 
2. Additional studies are needed to evaluate the 
life expectancy and causes of retirement of indus-
trial wells. 
3. Additional studies should be made to deter-
mine the amount of recharge contributed by the 
Mississippi River. 
4. Additional studies need to be made to deter-
mine the actual cause of the variability of the chem-
ical quality of groundwater at various locations 
and depths. 
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